by a power law with spectral index 1.4 ± 0.3 and an exponential cutoff at an energy of 1.3 ± 0.6 GeV, typical of the values found for other γ-ray pulsars [see supporting online material 45 (SOM)]. The two peaks are aligned, within uncertainties, with the two main radio components 46 at spin phases φ 1 = 0.01 ± 0.01 and φ 2 = 0.64 ± 0.01 (Fig. 1) .
The pulsed flux above 0.1 GeV, averaged over time, is F γ = (1.1±0.1±0.2)×10
−11 erg cm detailed modeling of the γ and radio light curves provides a best fit centered at 0.9, but with a 55 possible range from 0.3 to 1.8 (SOM).
56
The LAT image of the region around NGC 6624 during the on-pulse interval (0.60 < φ < 57 0.67 and 0.90 < φ < 1.07) shows a bright and isolated γ-ray source that is consistent with the 58 location of J1823−3021A (Fig. 2) ; in the off-pulse region (0.07 < φ < 0.60 and 0.67 < φ < 59 0.90) no point sources in the energy band 0.1 -100 GeV are detectable. Assuming a typical 60 pulsar spectrum with a spectral index of 1.5 and a cut-off energy of 3 GeV, we derived, after 61 scaling to the full pulse phase, a 95% confidence level upper limit on the point source energy 
66
Under the assumption that the γ-ray emission originates from NGC 6624, (3) estimated the between γ-ray luminosity and encounter rate (2). Clearly, the MSP number estimate of (3) is 71 skewed by the presence of a single bright pulsar contributing disproportionately to its emission 72 (13). The off-pulse emission limits can also be used to constrain alternative models for the γ-ray 73 emission from globular clusters, like those invoking inverse Compton (IC) radiation (14, 15).
74
The spin period of J1823−3021A, 5.44 ms, is typical of MSPs. However, its rate of change 75Ṗ obs = +3.38 × 10 −18 s s −1 is one to two orders of magnitude larger than for other MSPs with 76 the exception of J1824−2452A, a pulsar in the GC M28 (16) that has a similarly largeṖ obs (17).
77
A possible explanation is thatṖ obs is due mostly to the changing Doppler shift caused by the 78 pulsar's acceleration in the gravitational field of the cluster along the line of sight (a l ): is not only due to dynamical effects, but is possibly a transient feature.
90
However, the total observed γ-ray emission L γ must represent a fraction η < 1 of the shows that for J1823−3021A this decrease was not as pronounced as for other MSPs.
121
As accretion spins up the NS, it eventually reaches an equilibrium spin period (29) given 122 by:
where M is the NS mass,Ṁ is the accretion rate andṀ Edd is the maximum possible stable ac-
124
cretion rate for a spherical configuration (known as the Eddington rate). Beyond this, the pres-
125
sure of accretion-related radiation starts preventing further accretion. After accretion ceases,
126
the newly formed radio MSP will have P init as its initial spin period. AssumingṀ =Ṁ Edd , 127 M = 1.4 M and R =10 km (as in our estimates of B 0 ), we obtain P init = 1.9 ms(B 0 /10 9 G) 6/7 .
128
For the value of B 0 calculated above, we get P init = 6.6 ms; that is, even if accretion had 129 proceeded at the Eddington rate, the pulsar would not have been spun up to its present spin 130 frequency. This is also the case for the other such "anomalous" MSP, J1824−2452A (17) 14) . The data analysis presented in this paper has been 347 performed using the LAT Science Tools package 09-21-00 and the P6 V3 Diffuse instrument 348 response functions (IRFs). Events tagged "Pass 6 diffuse" having the highest probability of 349 being γ-ray photons (37) and coming from zenith angles < 100
• (to reject atmospheric γ-rays 350 from the Earth's limb) were used. Additionally, a rotational phase was assigned to each selected
351
LAT event using the radio ephemeris as an input to the Fermi plugin (38) distributed with the 352 TEMPO2 pulsar timing software.
353
Using the pyLikelihood likelihood fitting tool with the NewMinuit optimizer, we per- from the pulsar were included in the model. Sources were modeled with a power law spectrum, 365 except for pulsars for which a power law with an exponential cut-off was used (40). Sources 366 more than 5
• from the pulsar were assigned fixed spectra taken from the source catalog. Spectral 367 parameters for sources within 5
• of the pulsar were left free for the analysis.
368
The pulsar location at the core of NGC 6624 is located just outside the 99% statistical consistent with the radio pulsar position. We then fitted the spectrum of the pulsar at the radio 386 pulsar position using a power law with an exponential cut-off. Figure S1 shows both the fit 387 between 0.1 and 30 GeV (solid lines) and the spectral points derived from likelihood fits to each 388 individual energy band in which it was assumed the pulsar had a power-law spectrum.
389

Light Curve Modeling
390
There have been two major contenders for modeling the high-energy (HE) radiation (roughly 391 100 MeV to 10 GeV range) from pulsars, those which assume that the observed γ-rays are emit- very sensitive to the magnetic field geometry). This is referred to as caustic emission (50).
409
TPC and OG models are generally used in conjunction with a low-altitude radio cone beam 410 geometry (e.g., (51,52)). Due to the difference in altitude of the radio and γ-ray emission, there 411 will be a phase lag between the radio and γ-ray profiles. Polar-cap (e.g., (44)) γ-ray emission 412 models do predict much smaller phase lags but, due to the large open field line region of MSPs, 413 they cannot produce the narrow peaks observed in the γ-ray light curve of PSR J1823−3021A.
414
The phase-alignment of PSR J1823−3021A's radio and γ-ray light curves argues for overlap-
415
ping γ-ray and radio emission regions. To reproduce the phase-aligned light curves we used 416 altitude-limited versions of the TPC and OG models (alTPC and alOG, respectively) which
417
were first introduced to model the light curves of the MSP PSR J0034−0534 (53). These are 418 very similar to the standard TPC and OG models, except that the minimum and maximum radii 419 of the radio emission region as well as the maximum radius of the γ-ray emission region are free 420 parameters (the minimum γ-ray emission radius being set by the standard models). Therefore, 421 both radio and γ-ray photons originate in a TPC or OG-like structure, with a significant amount 422 of overlap between the two emitting regions leading to phase-aligned profiles. This implies that the radio emission is also caustic in nature, supported by polarimetric observations which 424 find 0% linear polarization for PSR J1823−3021A (54). Conversely, these models provide a 425 framework to constrain the respective radio and γ-ray emission geometries when comparing the 426 model light curves to the data.
427
We have simulated γ-ray and radio light curves using alTPC and alOG models with a spin therefore expect the f Ω value for J1823−3021A to be similar to the geometries which, in these 449 models, produce "typical" γ-ray light curves. The high and low tails of this distribution suggest 450 that the γ-ray efficiency could reasonably be anywhere from 3 to 20% but neither extreme 451 affects the conclusion of the main text that most of the observedṖ is intrinsic to the pulsar.
452
Timing parameters Right Ascension, α (J2000 Table S2 .
Results of MCMC maximum likelihood fits to the γ-ray and radio light curves of PSR J1823−3021A using the alTPC and alOG models. Observed and best-fit γ-ray (top) and radio (bottom) light curves for PSR J1823−3021A using the alTPC (pink) and alOG (green) models described in the text. The dashed, horizontal lines in both panels correspond to the estimated background levels. The γ-ray background was estimated using an annular ring centered on the radio position with inner and outer radii of 1
• and 2
• , respectively. The radio background was estimated by fitting the region between 0.1 and 0.6 in phase to a constant value. The parameters of the best-fit light curves are given in Table S2 .
